1. Background
=============

Congenital adrenal hyperplasia (CAH) is a group of autosomal recessive disorders caused by enzymatic defects in the corticosteroid synthesis pathway leading to an increase in the serum level of ACTH and adrenocortical hyperplasia ([@A12537REF1]). They are mainly resulted from mutations in the genes of the enzymes that mediate the biochemical steps of corticosteroids production from cholesterol by the adrenal glands such as 21-hydroxylase ([@A12537REF2]). These conditions involve excessive or deficient production of sex steroids and thus sometimes alter developing sex characteristics in affected fetus ([@A12537REF3]). One of the major clinical manifestations of this abnormality is disorder of sex development (DSD) that is characterized by initial difficulty in identifying the gender according to external genitalia ([@A12537REF4]). A long-standing and fundamental question for psychologists, sociologists, biologists, and many other scientists is "how differences in sex behavior arise?" and thereby, many studies have been conducted in different species of animals ([@A12537REF5]). Androgen plays a key role in the development of male sexual phenotype, behavior, sexual orientation, and gender identity ([@A12537REF6]). In this regard, an increase in the male hormones not only can lead to the change of external genitalia, but also may alter sexual behavior. Gender identity refers to an individual's subjective internal sense of being a male or a female. Usually, most children can label their gender identity by the age of 3 years. Gender identity remains stable over time, but it may change in a small number of persons ([@A12537REF7]). Adults with gender identity disorder find occupation for living as a person of the opposite sex that may be manifested by intense desire for social role of the opposite sex or by obtaining the physical appearance of the opposite sex through hormonal or surgical manipulation ([@A12537REF8]). In addition, these patients try to appear as a member of the opposite sex population ([@A12537REF9]). Different ideas about the time of sex assignment of a child with DSD exist; some psychologists have the opinion to postpone it after puberty and then to act according to the desire of the patient. Some authors say that it should be done according to the grade of virilization and the girls with more severe virilization should be reared as a boy. On the other hand, when a baby is born, the first question is about the gender, and mother imagines the life of her child according to the gender that may not be specified by the examination of external genitalia in patients with DSD. All the relatives in Iran ask about the gender of the newborn. Thus, DSD is a medical emergency for assignment of appropriate rearing gender of the neonate. It is difficult to change the gender of a child with CAH when is reared with the opposite sex not only due to social and personal aspects, but also because of the correcting genital surgery that had been done during infancy. This study has been done to clarify which factors affect gender identity in patients with CAH, and what and when should be a gender assigned to a child with CAH and DSD.

2. Methods
==========

Among 240 patients with CAH who were treated during 35 years, 52 patients who came to the clinic during the period of the study or those whose telephone numbers were available for recall were recruited sequentially into the study. Acceptance of participation in the study completely was optional. They participated in the interview after explaining the goal of the study and after obtaining their written informed consent. All the patients who were available accepted to participate in the interview except two sisters who were married and their husbands did not know anything about their problem. The study was approved by the ethics committee of the University by code 2044 and performed in accordance with the ethical standards of declaration of Helsinki and its later amendments. The patients were divided into two groups: prepubertal named as children group and pubertal or post pubertal named as adult group. The genetic gender of the cases is named XX for females and XY for males. They were diagnosed as CAH based on laboratory tests such as the levels of 17-hydroxyprogesterone, dehydroepiandrosterone-sulfate, androstenedione, testosterone, sodium, potassium, plasma renin activity, aldosterone, cortisol and ACTH, and karyotype as well as clinical manifestations. The stage of virilization was determined by Prader scoring. The degree of virilization of the external genitalia in a female and undervirilization in a male was described by Prader in 1954 ([@A12537REF10]) (Stage 1: Only clitoromegaly, stage 2: Clitoromegaly, partial labioscrotal fusion and a funnel-shaped urogenital sinus, urethral meatus and vaginal orifice are separately seen, stage 3: Increased phallus or clitoris size with parial labioscrotal fold fusion forming a single urogenital sinus in the perineoscrotal area with no labia minora, stage 4: further increased phallus or clitoris size with an orifice at the base of phallus or phallus like clitoris with perineal hypospadiasis, stage 5: female with normal male-appearing and penile urethra).

Two separate questionnaires of gender identity were filled by face-to-face interviews. The interviews were performed by an expert psychiatrist (the third author) in this field. The questionnaires are existed in the related sites ([@A12537REF7], [@A12537REF11]). They were designed for children and adults according to the criteria of DSM-5 ([@A12537REF12]). The reliability of the Persian questionnaires was determined acceptable by the Cronbach's alpha (α) coefficient of 0.955 for adolescents and adults and 0.726 for children (we had two Cronbach's alpha scores because of having two separate questionnaires).

The questionnaires demonstrated 100% sensitivity and 98.5% specificity in the cut-off point of 26 in males and 100% sensitivity and 100% specificity in the cut-off point of 35 in females. There was no time limit to complete the questionnaire and interviews. Information obtained in all the phases of the study remained confidential and the name of the patients was defined as "Codes".

3. Results
==========

There were 18 XY and 34 XX in 52 patients. The age of the total patients was 19 ± 10 years (range, 5 - 37). In the XY group, the age was 20 ± 7 (10 - 37) years and in the XX group it was 18 ± 11 (5 - 37) years. The study subjects were composed of 22 cases in the children group (15 XX, 7 XY) with the mean age of 9 ± 3 years (range, 5 - 14 years) and 30 cases in the adult group (19 XX and 11 XY) with the mean age of 26 ± 6 years (17 - 37). The type of CAH is shown in [Table 1](#A12537TBL1){ref-type="table"}. Prader staging of the patients is illustrated in [Table 2](#A12537TBL2){ref-type="table"}.

###### Frequency of Different Types of CAH in Study Subjects According to Age Groups and Karyotype

  Type            5 - 14 yr   ≥ 15 yr   Total                  
  --------------- ----------- --------- ------- ---- ---- ---- -----------
  **21 - OHD**    4           10        14      6    14   20   34 (65.4)
  **11 - OHD**    1           2         3       4    3    7    10 (19.2)
  **3 - BOHD**                2         2            2    2    4 (7.7)
  **Lipoid AH**   1           1         2       1         1    3 (5.8)
  **17 - OHD**    1                     1                      1 (1.9)
  **Total**       7           15        21      11   19   30   52

Abbreviations: 3-BOHD, 3 beta hydroxysteroid dehydrogenase deficiency; AH, adrenal hyperplasia; OHD, hydroxylase deficiency.

###### Prader Stage of Virilization in Females According to Age Groups

  Age Groups         Prader Stage, Frequency (Percent)                                             
  ------------------ ----------------------------------- ---------- -------- ---------- ---------- ---------
  **5 - 14 years**   3 (18.8)                            3 (18.8)   4 (25)   3 (18.8)   2 (12.5)   1 (6.3)
  **≥ 15 years**     3 (15)                              4 (20)     3 (15)   4 (20)     3 (15)     3 (15)

^a^Two XY patients with lipoid adrenal hyperplasia are included.

3.1. Gender Identity
--------------------

Two patients with lipoid adrenal hyperplasia who were 13 and 19 years of age and one patient with 17-hydroxylase deficiency (17-OHD) aged 13.2 years had 46, XY karyotype. They had complete female phenotype, rearing gender was female, and the testes were removed. Hormone replacement therapy has begun for them and they have had female gender identity without any problem until now. They have had a normal growth and preferred to wear girls' clothes. The questions special for their age showed preference of female gender in their lifestyle. In the children group, there was no case of gender identity mismatch with the gender selected at birth despite the Prader score of IV in 5 females and Prader score of V in 4 females. In the adult group, among patients with 21-hydroxylase deficiency (21-OHD), one girl who was 33-years-old had strong body and she liked to do jobs that are more appropriate for men; but her gender identity was female and did not have any interest to homosexuality. A 28-year-old boy who had simple virilizing type of 21-OHD with karyotype of 46, XY and complete male phenotype expressed the preference of girl's clothes and cosmetics. In terms of the sexuality in adolescence, he tended to play the role of female but when Hood Sura Verses 77 - 83 from Quran about homosexuality were described for him by the first author and he understood the sin of this work, he decided to change his behavior. Two girls with salt-wasting type of 21-OHD and karyotype of XX had male gender identity during puberty. Both were assigned as female gender at birth and operated by genitoplasty at one year of age. They had female gender identity within childhood; however, at the age of puberty, their identity was shifted to male. In one of the patients, who was 27-years-old and had Prader 4 virilization before genitoplasty, the reason for identity shifting was expressed as failure in love with a boy. She believed that it is not fair to be a girl and she would like to wear boys' clothes; she had sexual relationship with her girlfriend without awareness of her family. Her sister is also affected to the same type of CAH and the same degree of Prader score of virilization that was repaired; but she has gotten married, has a child, and she is satisfied with her gender assignment. Another case had Prader 3 virilization before operation. She was on treatment with hydrocortisone and fludrocortisone but with very poor compliance and lost from follow-up for 2 and 3 years in 2 periods. In the last visit, 17-OH progesterone was high and clitoromegaly was noticed. She had severe desire to be a boy with an aggressive manner to parents and physician for requesting to change the gender by operation. She wore boy's clothes, expressed disgust of girl clothes, and had girlfriend relationship with the role of a boy. Hydrocortisone was changed to prednisolone with friendly recommendation to good compliance and 3 month waiting for decision of changing the gender (although it was not possible because of previous surgery). 17-OH progesterone decreased after 3 months, and the mood of the patient unbelievably changed; she did plastic nose surgery, wore girl's dress, and her behavior changed completely.

In the 11-OHD group, one 6-year-old girl with Prader 3 virilization was reared as a boy. He came from a rural area without diagnosis. The parents were farmer and said that if their child gender changes, they will have to leave their village and they will lose their farm and relatives. In spite of psychological effort, they did not accept this change at all. The child had male gender identity so her uterus and gonads were removed by surgery.

Another patient who is a 34-year-old woman has 11-OHD. She had Prader 5 virilization diagnosed at birth. No pediatric surgeon knew how to change the appearance of genitalia at that time. She was referred to a hospital for removing the uterus and ovaries; but because of the war situation of the hospitals, the surgeon mistakenly searched for testes with misdiagnosis of cryptorchidism and ended the operation with suspicion of anorchia without reporting to us. Therefore, she reared as a male until 12 years of age. She went to boy's school and wore boy's clothes. She was in good control by hydrocortisone with small normal phallus. At 12 years of age, breast development and one menstruation occurred and surgical report was requested from the hospital that revealed the story. The change of gender was suggested and with the help of parents, the patient accepted to change the gender easily. She was operated and changed to female phenotype that was possible at that time. She got married and she has two children now and is satisfied with her gender.

Another girl who had 11-OHD was reared as a boy. She was ignored for treatment until 6 years of age when Prader 4 of his virilization had progressed to Tanner ([@A12537REF13]) stage 3 of pseudo puberty and bone age was 11 years. His parents and the child did not accept sex reversal and the surgeon did not accept operation because of large clitoris similar to adult phallus. Therefore, she continued to be a boy so uterus and ovaries were removed. Now, she is 36-years-old, her virilization did not progress, and regressed to some extent because of good control of CAH and not using testosterone properly. She has short stature (147 cm), is depressed, expresses regret, and cannot find an appropriate job. The patient has a younger brother and a sister with the same disorder. They had early diagnosis and early treatment with good compliance and they are satisfied with the selected gender compatible with their karyotype.

4. Discussion
=============

Two of our patients with lipoid adrenal hyperplasia and one patient with 17-OHD had XY karyotype with complete female phenotype and female sex assignment at birth. They have female gender identity despite their karyotype. Therefore, karyotype does not have a role in gender identity. Two girls and one boy from 34 patients with 21-OHD had gender identity opposite to their sex assignment. In the 21-OHD group, the boy with female behavior was on more exposure to androgen in intrauterine life than a normal fetus but he had social contact with boys who abused him. He changed his behavior when understood the sin of this work. One of the girls, who had male gender identity, was in poor control and with bad compliance. Her androgen levels were high. She surprisingly changed her behavior after good control of the disease. In our study, the girls with high stages of Prader scoring had female identity because they were in good control of their disease in spite of high intrauterine exposure to androgen. In fact, hormonal milieu after birth had more effect on gender identity than intrauterine hormones and chromosomal parameters. The control of the disease was very good in the girl with 11-OHD who reared as a boy. When breast development occurred, she accepted to be a girl unbelievably. Perhaps estrogen secretion from ovaries had some effects on her decision. There are a few studies on gender identity in patients with CAH. Slijper et al. ([@A12537REF14]) studied patients with CAH and found out that deviation of gender role was found in girls with CAH and girls with disorder of sex development. They explained that both social and biological factors such as pre and postnatal hormones and inability of parents to accept their child gender could have an influence on the deviation of sex identity. Lee et al. ([@A12537REF15]) showed that those extremely virilized 46, XX CAH patients who were reared as male with healthy social support demonstrated satisfactory levels of social and sexual function as adult male. Therefore, they suggest sex assignment of male for such patients when social and cultural environment are supportive. Nevertheless, our patient with Prader 5 virilization, who was reared as a boy and changed to female, is more satisfied with her life than the girl who reared as a boy and kept in male gender. The first one got married and she has two children; she does not need testosterone for being male and she has a normal female life while the second one is disappointed and unsatisfied with her life. In another study by Birnbaum et al. ([@A12537REF16]), 88% of girls with CAH had total gender identity scores overlapping those of control girls. Some studies show that girls with CAH show increased male-typical play behavior in childhood and sexual un-satisfaction in adulthood ([@A12537REF17]-[@A12537REF20]). In these studies, the level of hormonal control of the disease is not described in the patients who had opposite gender identity and the type of surgery is important in sexual satisfaction, as well.

There are challenges on the time of sex assignment according to gender identity formation because of difficulty of net estimation of its correct time. However, it is suggested that the optimal time for gender identity formation is around 18 to 36 months of age. On the other hand, it is believed that more sex differences in brain structure become apparent in adolescence and during maturity period that depend on sex hormones. In the study on animals, both receptors for male and female genders exist in the brain, and pheromones have an impact on these centers, causing female or male behavior ([@A12537REF5]). The desire of parents to have a boy or a girl also may have an impact on the child gender identity and they sometimes lead their child to their desire gender as observed in the case of one of our patients. Although in our study there were a few patients with opposite gender identity, every patient has an unusual story that does not occur routinely and makes a good experience for us.

4.1. Conclusion
---------------

Gender assignment of patients with CAH should be done as soon as possible before knowing of the people around. Good hormonal control, familial, social, and religious beliefs have effects on sexual behavior and gender identity of patients with CAH.
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